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BOOK REVIEWS* 
Algorithmics-7%e Spirit of Computing. By David Harel. Addison-Wesley, Reading, 
MA, 1987, Price g14.95, ISBN 0 201 19240 3. 
This is a thoroughly enjoyable introduction.to computation theory which is neither 
too abstract nor too technical, and is illustrated by a rich variety of interesting 
examples which are often amusing yet still realistic, and never too complicated. The 
back cover describes very accurately the spirit of this book, and supports the views 
expressed here with appreciative comments from Aho, Hopcroft and Rozenberg. 
The book is not aimed solely at the academic or student of computing. Indeed, 
as a tours.: textbook it requires additional material in the form of lecture notes and 
exercises. It would provide excellent background reading for a course on, say, 
complexity theory. However, it will also be of great interest to anyone associated 
with computers in industry and commerce, not just those concerned with the time 
and space efficiency of their software, or the actual solvability of their problem. 
Some of the philosophy behind the author’s choice of presentation is to avoid 
the petty detail of a particular programming language which might be influenced 
by current technology or that of the future, and to state algorithmic properties at a 
language-independent and machine-independent level when the science of the 
subject becomes more apparent. Much of the material reflects this approach, and 
shows that results are not confined to the hardware or language that might on the 
surface best solve the computational problem, but that the results are inherently 
true even on the simplest machinery. 
Part of the appeal of this book must be in the vast numbers of figures and diagrams 
which are used very effectively to make the text immediately comprehensible. 
Descriptions of the concept of an algorithm and structured programming techniques 
together with basic data structures like arrays, stacks and trees, illustrated with 
sorting, precede the main body of material. This part is worth reading even by those 
who would undoubtedly know the contents thoroughly already. 
Methods in, and analysis of, algorithms are tackled next, in the second of the 
four parts of the book. A quick look at depth- and breadth-first searching, divide-and- 
conquer and greedy strategies is followed by a consideration of partial and total 
correctness. This last is discussed with such enthusiasm and avoids too much detail 
so effectively that this could not possibly deter the mathematically weak of heart. 
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As usual throughout the volume, anything which might be constru:d as a proof is 
tucked away in small print as a double starred section which can easily be omitted 
without too great a feeling of guilt. Various sorting algorithms are compared to 
illustrate time efficiency and the analysis of complexity. Upper and lower bounds 
on the complexity of some algorithms are obtained as a prelude to the usual 
classification study. 
Limitations and Robustness are the subject of the third part. The distinction 
between polynomial and exponential time algorithms is nicely put by referring to 
them as being “reasonable” or “unreasonable”. This leads naturally to a discussion 
of the class of NP complete problems, the hardest problems for which a “certificate” 
can be given which allows the answer to be checked in polynomial time. Beyond 
this class, there are progressively harder problems, crowned by those for which no 
algorithm exists. These are illustrated by tiling problems, where one has to try to 
cover a plane or half-plane with square tiles with coloured edges, so that adjacent 
edges have the same colour. Perhaps more useful, a program verifier is shown not 
to be too lovable! The non-existence of a nice one is illustrated by the problem of 
establishing the termination of a program. It is easier to consider this halting problem 
for a much simpler machine, the Turing machine, which is polynomially equivalent 
to the most powerful of today’s machines (and all those that will ever be built, 
according to Church’s thesis). 
The final part treats much more recent work which has broadened the whole area 
of algorithms. The main topics are parallelism and concurrency, probabilistic 
algorithms, and artificial intelligence. The first is right up-to-date with mention of 
an algorithm for sorting IV numbers using N processors in log N time. The second 
is illustrated with the RSA public key cryptosystem, and the last introduces the 
notion of heuristics for pruning search spaces. One of the best of the Old Testament 
quotations which introduce and conclude each chapter, was one from Ezekiel for 
this chapter on intelligent machines, “Son of man, can these bones live?‘. 
The excellent bibliographic notes are both comprehensive and graded. The stan- 
dard might be judged from the knowledge that the author refers to a journal cal;ed 
the “Science of Computer Programming” (p. 365) and, under the topic of recursion, 
heartily recommends, as this author does, a book by D. Harel, “Algorithm&+-The 
Spirit of Computing”. 
C. D. WALTER 
UMIST, Manchester 
United Kingdom 
The Little LZSPer. By Daniel P. Friedman and Matthias Felleisen. MIT Press, 
Cambridge, MA, trade ed., 1987, Price X9.95. 
The title, The Little LISPer, is somewhat misleading: the authors’ avowed purpose 
in writing this book is not so much to teach LISP, as to teach recursive thinking. 
